Introduction
Dental caries is the most common chronic disease in children in the United States (Selwitz et al. 2007 ). Dental caries is caused by the demineralization of the tooth's enamel from acid produced by bacteria found in plaque and, if untreated, can lead to infection and dental pain (Featherstone 2000) . Oral health issues, especially dental pain, affect children's quality of life. Children with dental pain are more likely to miss school, have difficulty paying attention, and have poor school performance (Gracy et al. 2017) . These oral health concerns are especially common among children of lower socioeconomic status (SES) (Jackson et al. 2011) . Dental caries and subsequent dental pain can also affect child psychosocial outcomes such as self-esteem, anxiety, depression, and eating ability (Moynihan and Petersen 2004; Gracy et al. 2017 ). In addition, dental caries could increase the risk of severe diseases later in life, such as cardiovascular disease (Larsson et al. 1997) .
Two primary risk factors of dental caries are lack of oral hygiene and poor diet. Sugar consumption, particularly from sugary beverages, is a well-known cause of dental caries, which can lead to oral pain (Moynihan and Petersen 2004; Selwitz et al. 2007 ). Bacteria in the mouth consume sugar and produce plaque, as saliva alone cannot remove these free dietary sugars from the teeth (Moynihan and Petersen 2004) . Several studies have shown that consuming certain foods, such as fruit juice, soda, and candy, can lead to dental caries (Masson et al. 2010; Punitha et al. 2015) . Furthermore, there is limited evidence that foods rich in fiber, such as fruits, and dairy products have a protective effect on dental caries (Palacios et al. 2009; Sandhu et al. 2014) .
Oral health research among ethnically diverse children is important due to the high prevalence of these problems in low-income, minority populations. The 2011-2012 National Health and Nutrition Examination Survey determined that a higher prevalence of dental caries exists in Hispanic children versus non-Hispanic White and Asian children (Dye et al. 2015) . The National Survey of Children's Health determined that the overall condition of teeth significantly worsened between 2003 and 2007 only for Hispanic children compared to all other race/ ethnicities (Flores and Lin 2013) . Given the high prevalence of dental caries among low-income Hispanic youth, studying the nutritional intake within this population is important for oral health.
Dental pain is a key symptom of poor dental health and can indicate the presence of dental caries. However, few studies have examined the relationship between food consumption and dental pain in low-income, minority children (Monteagudo et al. 2015) . Texas has a rapidly growing Hispanic population, which increased from 34.6% to 38.8% from 2006 to 2015 (US Census Bureau 2016). The prevalence of dental caries in Texas children also exceeds the national average by 18%, making this an important population on which to focus (Texas Department of State Health Services 2008). The purpose of this study was to examine the individual associations between intake of unhealthy and healthy food items, attitudes toward healthy foods, and self-efficacy for healthy eating and dental pain in a low-income, predominantly Hispanic population of fifth-grade students in Texas. To our knowledge, no studies have examined the association between psychosocial factors, such as attitudes and self-efficacy, and dental pain in this population. Since these psychosocial factors may influence eating behaviors (Domel et al. 1996; Backman et al. 2002) , we also tested for associations between these factors and the healthy and unhealthy food items. We hypothesized that unhealthy food consumption would be positively associated with dental pain, while healthy foods, attitudes toward healthy foods, and self-efficacy for healthy eating would be negatively associated with dental pain.
Methods

Study Design and Participants
This secondary cross-sectional analysis used baseline data from the Texas Childhood Obesity Research Demonstration (TX CORD), a quasiexperimental intervention evaluating childhood obesity programs in Austin and Houston, Texas, through early childhood education centers, elementary schools, health care clinics, and community organizations. Data were collected from 2012 to 2014 in catchment areas designated by data from geographical information systems, focusing on areas with high concentrations of racial/ethnic minority populations and Medicaid-eligible families (Oluyomi et al. 2015) . The study was approved by the University of Texas Health Science Center at Houston and Baylor College of Medicine Institutional Review Boards (HSC-SPH-11-0513). Detailed methodology for TX CORD is described elsewhere Oluyomi et al. 2015) .
Elementary schools within intervention and comparison catchment areas were invited to participate in baseline and follow up 2 y later data collection time points for the TX CORD project. District and school approval was obtained from elementary schools prior to data collection, which took place in the schools during a normal school day. All fifth-grade students from participating schools were invited to participate. Active parental consent and child assent were obtained for each student. Trained research staff administered the TX CORD Child Survey and conducted anthropometric measurements for all participating students. Items for the child survey were adapted from the School Physical Activity and Nutrition (SPAN) Survey and were found to be both reliable and valid (Hoelscher et al. 2003; Penkilo et al. 2008; Thiagarajah et al. 2008) . Height was measured to the nearest 0.1 cm using a portable adult/infant measuring unit (PE-AIM-101, Perspective Enterprises) stadiometer and weight to the nearest 0.1 kg using a Doran scale . Quality control measures followed standard protocol for anthropometric measurements (Centers for Disease Control and Prevention [CDC] 2007). Of the fifth-grade students who received a parent consent form, 43.4% participated in the TX CORD project. Students missing the outcome variable of dental pain were removed from analyses (n = 74). The final baseline sample size of fifth-grade students from 33 elementary schools was 1,020.
Measures Exposures
Child dietary intake was assessed by food items on the TX CORD Child Survey, which asked how many times a particular food item was consumed on the previous day (see Table 1 ).
Unhealthy food items included soda, punch, fruit juice, diet soda, frozen dessert, sweet rolls, candy, white bread, white rice/pasta, starchy vegetables, French fries/chips, and cereal. Fruit juice was included as an unhealthy food item due to its high sugar content and current recommendations for children age 7 to 18 y to limit consumption to under 1 cup per day (Heyman et al. 2017) . Diet soda was categorized as unhealthy due to its high acidity, which could affect oral health (Tahmassebi et al. 2006 ). Although they have nutritional benefits, starchy vegetables were categorized as unhealthy because of their association to dental 
Fruit juice
Yesterday, did you drink fruit juice? Fruit juice is a drink, which is 100% juice, like orange juice, apple juice, or grape juice. Do not count punch, Kool-Aid®, sports drinks, or other fruit-flavored drinks.
Diet soda
Yesterday, did you drink any diet sodas or soft drinks?
Frozen dessert
Yesterday, did you eat a frozen dessert? A frozen dessert is a cold, sweet food like ice cream, frozen yogurt, an ice cream bar, or a Popsicle.
Sweet rolls
Yesterday, did you eat sweet rolls, doughnuts, cookies, brownies, pies, or cake?
Candy
Yesterday, did you eat any candy? Count chewy, gummy, hard, or chocolate candy. Do not count brownies, chocolate cookies, or gum.
White bread
Yesterday, did you eat any bread, tortillas, buns, bagels, or rolls that were white?
White rice/pasta
Yesterday, did you eat any rice, macaroni, spaghetti, or pasta noodles that were white?
Starchy vegetables
Yesterday, did you eat any starchy vegetables like potatoes, corn, or peas? Do not count French fries, fried potatoes, potato chips, or any other type of chips.
French fries/chips
Yesterday, did you eat French fries or chips? Chips are potato chips, tortilla chips, Cheetos®, corn chips, or other snack chips.
Cereal
Yesterday, did you eat any hot or cold cereal?
Healthy foods Water
Yesterday, did you drink any bottles or glasses of water? Include plain water, sparkling, or any other water drink that has 0 calories.
Milk
Yesterday, did you drink any kind of milk? Count chocolate or other flavored milk, milk on cereal, or drinks made with milk.
Yogurt
Yesterday did you eat yogurt or drink a yogurt drink? Do not count frozen yogurt.
Fruit
Yesterday, did you eat fruit? Fruits are all fresh, frozen, canned, or dried fruits. Do not count fruit juice.
Vegetables
Yesterday, did you eat any vegetables? Vegetables are all cooked and uncooked vegetables; salads. Do not count French fries, fried potatoes, or potato chips.
Salad/green vegetables
Yesterday, did you eat salad made with lettuce or any green vegetables like spinach, green beans, broccoli, or other greens?
Other vegetables
Yesterday, did you eat any other vegetables like peppers, tomatoes, zucchini, asparagus, cabbage, cauliflower, cucumbers, mushrooms, eggplant, celery, or artichokes?
caries (Campain et al. 2003) . Healthy food items included water, milk, yogurt, fruit, vegetables, salad/green vegetables, and other vegetables, all of which have been associated with better oral health (Palacios et al. 2009; Masson et al. 2010; Sandhu et al. 2014; Punitha et al. 2015) . Individual response options were scored as 0 to 3 (no = 0, 1 time = 1, 2 times = 2, 3 or more times = 3). Two questions measured attitudes toward healthy foods (Penkilo et al. 2008 ). The first item was, "If I eat healthy foods most of the time, I will have fewer health problems." Response options were dichotomized as "disagree" and "in between" versus "agree." The second survey item stated, "Healthy foods taste good." Response options were dichotomized as "almost never or never" and "sometimes" versus "almost always or always."
One item measured self-efficacy for healthy eating, which asked, "How sure are you that you can eat a piece of fruit as a snack instead of candy?" (Edmundson et al. 1996) . Response options were dichotomized as "not sure" and "a little sure" versus "very sure."
Outcome
The outcome of interest, dental pain, was adapted from the child oral health supplement of the 2008 National Health Interview Survey (NHIS) and was determined by asking students, "In the last two weeks, has your mouth/teeth hurt so much that you could not sleep at night?" (National Center for Health Statistics 2009). Response options were "no" or "yes."
Covariates Three covariates were controlled for as confounders in the analyses: sex, race/ ethnicity, and body mass index (BMI) z score. Sex (female or male) and race/ ethnicity (Hispanic, Black, or other) were the sociodemographic variables available from the TX CORD child survey. To determine BMI z scores, BMI was first calculated as kilograms divided by meters squared from the child's anthropometric measurements (CDC 2015) . Then, BMI z scores were age-and sex-adjusted measurements calculated from BMI using CDC growth charts as the reference standard (Kuczmarski et al. 2002) . Although results on the association between BMI and dental caries have been mixed (Hooley et al. 2012) , BMI was included as a confounder, as BMI has an established association with dietary intake (Berkey et al. 2000) .
Data Analysis
Descriptive analyses were conducted for participant characteristics. Frequencies and percentages were calculated for dental pain, sex, race/ ethnicity, attitudes, and self-efficacy. Means and standard errors were calculated for BMI z scores, unhealthy food items, and healthy food items. Pearson's χ 2 was used to look at unadjusted associations between sex, race/ethnicity, attitudes toward healthy foods, and self-efficacy and dental pain. A 2-sample t test was used to compare BMI z scores and dental pain. To account for clustering within a school, mixedeffects logistic regression examined individual associations between dental pain and intake of unhealthy and healthy food items, attitudes toward healthy foods, and self-efficacy for healthy eating while adjusting for intervention versus comparison schools as well as the covariates of sex, race/ ethnicity, and BMI z score. In addition, adjusted mixed-effects logistic regression tested individual associations between unhealthy and healthy food items and attitudes toward healthy foods and selfefficacy for healthy eating. All data were analyzed using Stata 14.0 (StataCorp LP). Table 2 reports the characteristics of the total sample as well as the unadjusted associations between these characteristics and dental pain. Of the 1,020 total students in this study, 9.7% experienced dental pain during the past 2 wk. Forty-three percent were male, and 76% were Hispanic, 15% were nonHispanic Black, and 7% identified as a race/ethnicity other than Hispanic or Black. No statistically significant differences were found between sex and race/ethnicity and dental pain status. Although more females were in the sample (58%), the same number of males and females reported having dental pain. Of those with dental pain, 71% identified as Hispanic. The prevalence of dental pain was 9% among Hispanics, 15% for Blacks, and 9% for those in the racial category labeled as other (not shown). For attitudes toward healthy eating, 67% agreed that eating healthy leads to fewer health problems, while 33% agreed that healthy food tastes good. Students with dental pain were less likely to agree that eating healthy leads to fewer health problems in comparison to students without dental pain (53% vs. 70%, respectively, P < 0.01). Compared to students who reported no dental pain, students with dental pain were more likely to believe that healthy food tastes good (44% vs. 32%, respectively, P = 0.02). Two-thirds of students had the self-efficacy to eat healthy. Students with dental pain were less likely to believe that they could choose fruit instead of candy for a snack in comparison to students without dental pain (53% vs. 70%, respectively, P < 0.01). Table 3 provides the frequencies of unhealthy and healthy food items, as well as the associations between food items and dental pain, after adjusting for sex, race/ethnicity, and BMI z score. During the previous day, students consumed an average of 1.7 servings of water and 1.2 servings of fruit and milk. In addition, students averaged a half a serving or less of 9 food items, from sweet rolls (0.53 servings) to diet soda (0.20), on the previous day, including 3 healthy food items (salad/green vegetables, other vegetables, and yogurt). Consuming soda, fruit juice, diet soda, frozen dessert, sweet rolls, candy, white rice/pasta, starchy vegetables, French fries/chips, and cereal (adjusted odds ratio [AOR], 1.27-1.81; P < 0.05, each) were positively associated with dental pain. Both punch and white bread were not significantly associated with dental pain. Furthermore, the unhealthy food item scale, which sums responses from all 12 unhealthy food items, was statistically significant (AOR, 1.08; P < 0.01; not shown) but does not indicate that punch and white bread were not statistically significant. In addition, consumption of other vegetables (AOR, 1.56; P < 0.01), which were classified as a healthy, was positively associated with dental pain.
Results
Associations between attitudes toward healthy foods, as well as self-efficacy for healthy eating and dental pain, after adjusting for sex, race/ethnicity, and BMI z score, are provided in Table 4 . Self-efficacy for eating a snack of fruit instead of candy (AOR, 0.44; P < 0.01) and agreeing with the attitude that eating healthy leads to fewer health problems (AOR, 0.50; P < 0.01) were negatively associated with dental pain. Among children who agreed with the attitude that healthy food tastes good, the odds of dental pain was 1.59 times higher compared to those that did not agree (P = 0.04). In addition, individual food items and psychosocial factors were tested for associations (not shown). Consuming all healthy foods was associated with self-efficacy for eating a snack of fruit over candy (AOR, 1.36-2.81; P < 0.05, each), while 4 unhealthy food items (sweet rolls, candy, white bread, and cereal) had a significant association with self-efficacy (AOR, 0.65-1.42; P < 0.05, each). One unhealthy food item, cereal (AOR, 1.38; P = 0.02), and 1 healthy item, water (AOR, 1.59; P = 0.02), were positively associated with the attitude that eating healthy leads to fewer healthy problems. Four of 12 unhealthy food items (soda, sweet rolls, candy, and French fries/chips) were negatively associated with healthy food tastes good (AOR, 0.68-0.74; P < 0.05, each), while starchy vegetables were positively associated (AOR, 1.41; P = 0.02).
Discussion
As dental issues are a leading health concern in youth, examining factors related to dental pain is important for prevention efforts. In the current study, we analyzed several associations between dietary intake, including unhealthy and healthy food items, as well as attitudes toward healthy foods and self-efficacy for healthy eating, with dental pain among youth in low-income, ethnically diverse elementary schools. Unhealthy food consumption was mostly associated with increased odds of dental pain. Of the healthy foods, none had a negative association with dental pain, and consumption of 1 item, "other vegetables," was positively associated with dental pain. Students who reported high self-efficacy for healthy eating had decreased odds of reporting dental pain, as were those who believed eating healthy food leads to fewer health problems. Unexpectedly, students with the attitude that healthy food tastes good had increased odds for reporting dental pain.
Most unhealthy foods examined in this study were associated with dental pain, including soda, fruit juice, diet soda, frozen dessert, sweet rolls, candy, white rice/pasta, starchy vegetables, French fries/chips, and cereal, which aligns with our hypothesis. These findings are supported by previous studies that have found a relation between soda, sweets, and chips and dental caries (Masson et al. 2010; Punitha et al. 2015) . However, one of these studies also found no association with pastries and cakes and tooth decay (Masson et al. 2010) , while another study found no association with junk food that is high in carbohydrates, such as chips, and dental caries (Punitha et al. 2015) , differing from our results.
Starchy vegetables were found to be associated with dental pain in our study, which is consistent with previous research that high-starch foods, even with a low sugar content, were a predictor of caries (Campain et al. 2003) . Although deemed healthy in many ways, starchy vegetables could be associated with dental pain due to oral acid production during consumption (Moynihan and Petersen 2004) . Students with dental pain ate more starchy vegetables than students without dental pain (52.5% vs. 32.0%). Intake of 100% fruit juice was also associated with dental pain among students in our study, which differs from previous research showing a negative association (Masson et al. 2010) . Although 100% fruit juice is often considered healthy in small quantities, it can still be high in sugar, which could be the cause of the association with dental pain in our study. Intake of fruit juice was reportedly high among our participants. In comparison to students without dental pain, those with dental pain were more likely to have consumed fruit juice 2 or more times the previous day (26.3% vs. 15.5%).
Educating families about nutrition recommendations would facilitate healthier, balanced diets among children and their parents and could prevent oral health issues. For instance, Yeung et al. (2015) emphasized the importance of teaching people to use nutrition labels when making food choices to determine if added sugars exist in foods that seem healthy. This could be indicated in our study, as consumption of cereal was related to increased odds of dental pain. Many cereals eaten by children appear to be nutritious but typically contain starches that can contribute to dental caries and pain (Campain et al. 2003) . Since parents often make decisions for their families in regards to what is purchased and served (Maubach et al. 2009 ), ensuring that parents know the right food items to purchase is an important consideration.
Although many of the healthy foods were not associated with dental pain, other vegetables had a positive association with dental pain. This finding was surprising, especially since this item includes vegetables with known health benefits, such as asparagus and celery. In addition, water and fruit had the highest average servings from the previous day yet had a null effect with dental pain. This may be due to average consumption of water (1.7 servings) and fruit (1.2 servings) to be under the recommended daily intake of 7 servings of water and 1.5 servings of fruit for children (Institute of Medicine 2005; US Department of Agriculture 2017). While other studies have found dairy to have a protective effect on dental caries (Palacios et al. 2009; Sandhu et al. 2014) , this was not supported in our analyses of fruit, milk, and yogurt. More research is needed on dietary patterns and onset of dental pain among children.
In addition to food items, this study is novel in analyzing attitudes and selfefficacy in relation to dental pain among children. Self-efficacy for healthy eating was associated with decreased odds of dental pain, which suggests that confidence in the ability to choose fruit instead of candy is potentially related to better oral health. Even though fruit was not found to be protective from dental pain, 39.7% of students had eaten at least 1 serving of fruit and no candy compared to only 10.8% of students who ate at least 1 serving of candy but no fruit. Students' attitudes toward healthy eating were also related to dental pain, as students who reported agreement with eating healthy food results in fewer health problems had significantly lower odds of dental pain. Being knowledgeable about the benefits of healthy eating could convince children to eat healthier.
Unexpectedly, there were increased odds of dental pain among students who reported that healthy food tastes good. Only a third of youth in our study agreed with this attitude. Due to the limited nature of this question, it is possible that these children do not have a good understanding of what healthy food means in terms of dental health, or they believe all food that tastes good is healthy. Still, taste may be an important factor in persuading children to eat healthier. In our analyses, healthy food tastes good was positively associated with consumption of several healthy food items, including vegetables, salad/ green vegetables, other vegetables, and yogurt (AOR, 1.48-2.04; P < 0.05, each). Further nutritional education to teach children about healthy food options may be lacking in schools, as students in low-income schools believed they did not receive enough nutritional education (Hammerschmidt et al. 2011) . Understanding food attitudes, especially for minority children in low-income communities, may encourage better eating habits, leading to improved oral health.
As most of the children in this study were Hispanic, understanding oral issues and care within this community is necessary to determine what aspects to target through intervention. Our study suggests limiting unhealthy foods, including sugary items, could be beneficial in preventing dental pain in this sample. In a qualitative study, nearly 100 Hispanic parents residing in Boston were aware that sugar intake was causing oral health issues yet did not feel able to resolve it (Cortés et al. 2012 ). Access to care, adhering to proper oral care recommendations, and language barriers pose additional barriers for Hispanic families (Nurko et al. 1998; Hoeft et al. 2009 ). Therefore, providing parents with resources and tools to encourage healthier family eating practices might be more beneficial than education alone. Further research on Hispanic families will be instrumental in decreasing the number of children who endure dental problems.
This study does have some limitations. First, the data are cross-sectional, so causation cannot be established. Longitudinal studies are needed to determine how nutrition and dental pain are related over time. Second, all measures were self-reported from youth, which could be inaccurate, although valid and reliable survey items were used. In addition, we used a measure for oral pain rather than asking directly about dental caries; however, dental pain occurs when dental caries is left untreated (Gracy et al. 2017) . These analyses did not include any variables on dental care or hygiene, as these questions were not included in the TX CORD survey. Future studies should consider using dental records or other objective data on dental health. In addition, as the dental pain measure was adapted from NHIS for this study, this measure could be compared with dental records in validation studies. This survey design introduces the possibility of information bias from fifth-grade students, especially recall bias from having to remember previous behaviors. However, the dietary intake questions only asked about the day before to minimize recall bias. Due to using data from children, we were unable to collect information on income, health insurance status, or child health history that parents/guardians would be able to provide. Despite this limitation, collecting self-reported data directly from students allowed for a more thorough picture of dietary intake throughout the school day, when children are away from their parents.
This study was able to examine the associations of several exposures with dental pain in a large sample of lowincome, minority youth. Overall, most unhealthy foods were directly associated with lasting dental pain, while healthy foods were not associated with dental pain. Attitudes toward healthy foods and self-efficacy also seem to play a role, although more research is needed to explore these relations. Informing children about nutrition and encouraging them to eat healthier could be helpful in avoiding oral pain issues. Further studies are necessary to determine how different foods and attitudes toward food can relate to children's oral health over time.
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